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Abstract
Background High total serum immunoglobulin E (IgE) levels 
and eosinophilia are markers for atopy, but other factors may 
also play a key role in affecting atopy, such as intestinal parasitic 
infection. Helminthiasis has been associated with a reduced risk 
of atopy and asthma symptoms in areas with high prevalence of 
parasitic infections.
Objective To assess for associations between total serum IgE
level and soil-transmitted helminthiasis (STH) infection, as well 
as between STH infection and allergy symptoms. 
Methods We conducted a cross-sectional study on 84 
FRQVHFXWLYHO\HQUROOHGFKLOGUHQDJHG²\HDUVLQWKH
Secanggang Subdistrict, Langkat District, North Sumatera 
3URYLQFH6XEMHFWVZHUHHQUROOHGLQWRRQHRIWZRJURXSVZLWKRU
without STH infection. Total serum IgE measurements and stool 
67+H[DPLQDWLRQVZHUHSHUIRUPHGLQDOOVXEMHFWV'DWDRQDWRS\
or allergy symptoms were obtained by parental interview.
Results 7KHVXEMHFWVZLWK67+LQIHFWLRQKDGVLJQLILFDQWO\
KLJKHUPHDQWRWDOVHUXP,J(OHYHOVWKDQWKHVXEMHFWVZLWKRXW
LQIHFWLRQ,8P/DQG,8P/UHVSHFWLYHO\
3 :HDOVRIRXQGVLJQLILFDQWSRVLWLYHDVVRFLDWLRQV
EHWZHHQ67+LQIHFWLRQDQGDVWKPDV\PSWRPV3 DVZHOO
DVHF]HPDV\PSWRPV3 
Conclusion Mean total serum IgE level is higher in STH-
LQIHFWHGVXEMHFWVWKDQLQWKRVHZLWKRXWLQIHFWLRQ,QDGGLWLRQ
STH infection is positively associated with asthma and eczema 
symptoms. [Paediatr Indones. 2014;54:149-54.].
Keywords:total serum IgE, soil-transmitted helminth 
infection, atopy, children From the Department of Child Health, University of North Sumatera 
0HGLFDO6FKRRO+$GDP0DOLN+RVSLWDO0HGDQ,QGRQHVLD
Reprint requests to: +HQGUL:LMD\DDepartment of Child Health, 
University of North Sumatera Medical School, H. Adam Malik Hospital, 
-O%XQJD/DX1R0HGDQ,QGRQHVLD7HO
)D[(PDLOGUKHQGULZLMD\D#
yahoo.com.
S
oil-transmitted helminths (STH) are 
included in a list of the world’s neglected 
tropical diseases. Soil-transmitted helminths 
or geohelminths, include the roundworm 
Ascaris lumbricoides, the whipworm Trichuris trichiura, 
the hookworms Ancylostoma duodenale, Necator 
americanus, andStrongyloides stercoralis.1-4 The greatest 
numbers of STH infections occur in the tropical and 
subtropical regions of Asia, especially China, India, 
and Southeast Asia, as well as Sub-Saharan Africa.5
Soil-transmitted helminths causes human infection 
through contact with parasite eggs or larvae that 
thrive in warm and moist soil. Adult worms may 
live for years in the human gastrointestinal tract.3
Epidemiological studies conducted throughout 
developing countries point to school-aged children 
as the population at greatest risk for heavy infection 
of Ascaris and Trichuris.5,Q67+LQIHFWLRQ
SUHYDOHQFHLQWKH1RUWK6XPDWHUD3URYLQFHZDV
63UHYDOHQFHVEDVHGRQVSHFLHVLQIHFWHG
ZHUHIRUDVFDULDVLVIRUWULFKXULDVLVDQG
IRUKRRNZRUPV7 The capacity for common Hendri Wijaya  et al: Total serum IgE levels in soil-transmitted helminth infected children 
150Paediatr Indones, Vol. 54, No. 3, May 2014
environmental allergens to stimulate IgE responses 
and lead to allergic disease has tended to overshadow 
the fact that helminthic parasites are possibly the most 
potent inducers of this immunoglobulin. Although 
there is some debate regarding the relationship 
between helminthic infection and the IgE response, 
there is evidence that the IgE antibody is an important 
component of immune protection against these 
parasites.8 It has been proposed that education of the 
immune system by certain microbes and parasites can 
prevent the development of inflammatory diseases. 
Reduced infections due to improved health care 
DQGSHUVRQDOK\JLHQHDVZHOODVGHFUHDVHGH[SRVXUH
to microorganisms and their products may lead to 
insufficient stimulation of the immune system.
The similarities between the immune response 
against helminthic parasites and IgE-mediated allergic 
diseases had led to discussions about the relationship 
between parasites and allergy. There are five possible 
UHODWLRQVKLSVZRUPVDUHSURWHFWLYHZRUPVFDXVH
allergies, (3) people with allergies are more resistant to 
worms, (4) people with allergies are more susceptible to 
worms, or (5) there is no causal relationship.
The aim of this study was to assess for associations 
between total serum IgE level and soil-transmitted 
helminthiasis (STH) infection, as well as between STH 
infection and allergy symptoms. 
Methods
We conducted a cross-sectional study from August to 
6HSWHPEHUDWWZRSULPDU\VFKRROVLQ6HFDQJJDQJ
1RUWK6XPDWHUD:HSHUIRUPHGVWRROH[DPLQDWLRQV
E\WKH.DWR.DW]WKLFNVPHDUWHFKQLTXH to assess 
for the presence and severity of STH infection in 
VWXGHQWVDJHG\HDUVZLWKZULWWHQSDUHQWDO
consent. Children undergoing steroid therapy or with 
EOHHGLQJGLDWKHVLVZHUHH[FOXGHG
6XEMHFWVZHUHGLYLGHGLQWRWZRJURXSVWKH
helminthiasis and non-helminthiasis groups. Based 
on the formula for minimum required sample size, 
ZHFRQVHFXWLYHO\VHOHFWHGVXEMHFWVIRUHDFKJURXS
6XEMHFWVRIERWKJURXSVXQGHUZHQWPHDVXUHPHQWV
RIWRWDOVHUXP,J(OHYHOVXVLQJP/RIYHQRXVEORRG
specimens. Data on atopic or allergy symptoms were 
obtained by interviewing parents.  Children with STH 
LQIHFWLRQEDVHGRQVWRROH[DPLQDWLRQUHVXOWVZHUH
WUHDWHGZLWKDVLQJOHGRVHRIPJDOEHQGD]ROH
This study was approved by Ethics Committee of the 
University of North Sumatera Medical School. 
To identify the presence of STH infection we 
XVHG.DWR.DW]PHWKRGVIRUVWRROH[DPLQDWLRQ(JJV
SHUJUDP(3*ZHUHGHWHUPLQHGE\FDOFXODWLQJWKH
number of eggs found in all microscopic slide fields, 
WKHQPXOWLSO\LQJE\6XEMHFWVZHUHFODVVLILHG
into categories of infection type, single species or 
PL[HGLQIHFWLRQDVZHOODVLQIHFWLRQVHYHULW\PLOG
PRGHUDWHRUVHYHUHLQIHFWLRQ7KH:RUOG+HDOWK
2UJDQL]DWLRQ:+2([SHUW&RPPLWWHHFULWHULDZHUH
used to classify the severity of A. lumbricoides and T. 
trichiura infection. For  A. lumbricoides, the criteria 
ZHUH(3*IRUPLOGLQIHFWLRQ
(3*IRUPRGHUDWHLQIHFWLRQDQG(3*IRU
severe infection. For T. trichiura WKHFULWHULDZHUH
(3*IRUPLOGLQIHFWLRQ(3*IRUPRGHUDWH
LQIHFWLRQDQG(3*IRUVHYHUHLQIHFWLRQ
Total serum IgE levels were determined by VIDAS®
ELR0pULHX[)UDQFHDQHQ]\PHOLQNHGIOXRUHVFHQFH
LPPXQRDVVD\(/)$ZLWKDQRUPDOYDOXHRI
,8P/IRUFKLOGUHQ\HDUVRIDJH
The collected data was processed, analyzed, 
DQGSUHVHQWHGE\6366YHUVLRQ,QGHSHQGHQW
T-test was used to compare mean values of total 
serum IgE levels between the helminthiasis and non-
helminthiasis groups. ANOVA was used to analyze 
mean total serum IgE levels among the categories of 
infection type and severity. Chi square test was used 
to assess for an association between STH infection 
and atopic or allergy symptoms with a significance 
OHYHORI3 
Results
:HH[DPLQHGVWRROVSHFLPHQVIURPFKLOGUHQ
RIZKRPVXIIHUHGIURPDVFDULDVLVDQGRUWULFKXULDVLV
None were infected with N. americanus or S. stercoralis.
:HHQUROOHGDQGDVVLJQHGVXEMHFWVWRRQHRIWZRJURXSV
WKHKHOPLQWKLDVLVRUQRQKHOPLQWKLDVLVJURXSVRI
children each. Total serum IgE level measurements 
were performed for both groups. Table 1 shows the 
GHPRJUDSKLFFKDUDFWHULVWLFVRIVXEMHFWV
Table 1 shows that malnutrition was more 
FRPPRQLQVXEMHFWVZLWK67+LQIHFWLRQWKDQWKRVH
without infection.Hendri Wijaya  et al: Total serum IgE levels in soil-transmitted helminth infected children 
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Mean total serum IgE was significantly higher in 
the helminthiasis group than in the non-helminthiasis 
JURXS3 Table 2).
Table 3 shows that there was no significant 
difference in mean total serum IgE levels between 
Figure 1VKRZVWKDWRI67+LQIHFWLRQV
LQWKHVWXG\VXEMHFWVZHUHPL[HGLQIHFWLRQVRIA. 
lumbricoides and T. trichiura. In addition, half of 
WKHVXEMHFWVLQWKHKHOPLQWKLDVLVJURXSKDGVHYHUH
infections.
Table 1. Characteristics of subjects
Characteristics Helminthiasis group Non-helminthiasis group
Mean age (SD) ,  years  10.3   (1.54) 10.3   (1.54)
Gender, n (%)
     Male 
     Female
16    (38.1)
26    (61.9)
18    (42.9)
24    (57.1)
Nutritional status, n (%)
     Normal
     Mild to moderate malnutrition
     Severe malnutrition
22    (52.4)
19    (45.2)
  1      (2.4)
32    (76.2)
  9    (21.4)
  1    (2.4)
Helminth species, n
A. lumbricoides
     T. trichiura
42
18
-
-
A B
Figure 1. Distribution of (A) infection type and (B) infection severity
Table 2. Distribution of atopy symptoms and total serum IgE levels
Variables
Helminthiasis group
n=42
Non-helminthiasis group
n=42
P value
Atopy symptoms 
     Asthma, n
     27   18 0.049
     Allergic rhinitis, n      36   35 0.763
     Atopic dermatitis/eczema, n      21   12 0.044
Mean total serum IgE (SD), IU/mL  1,131.3 (891,2) 744,8 (692,1) 0.029
Table 3. Distribution of total serum IgE levels based on infection type and severity
Variables
Mean total serum IgE(SD)
IU/mL
P value
Type of infection 0.380
     T. trichiura infection only    967.1 (994.3)
A. lumbricoides and T. trichiura 1,222.5 (834.2)
Severity of infection *
     Mild
     Moderate
     Severe
1,039.9 (1,022.6)
1,003.4 (772.5)
2,500.0
0.280Hendri Wijaya  et al: Total serum IgE levels in soil-transmitted helminth infected children 
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the single species infection (T. trichiura)DQGPL[HG
infection, although total serum IgE levels were higher 
LQFKLOGUHQZLWKPL[HGLQIHFWLRQ$OVRWKHUHZDVQR
significant difference in mean total serum IgE levels 
among categories of infection severity, although the 
highest mean level was found in children with severe 
infection.
Discussion
Our study compared total serum IgE levels between an 
67+LQIHFWHGRUKHOPLQWKLDVLVFKLOGUHQVXEMHFWV
DQGXQLQIHFWHGRUQRQKHOPLQWKLDVLVFKLOGUHQ
VXEMHFWVDQGDQDO\]HGWKHSUHVHQFHRIV\PSWRPVRI
atopy or allergic disease (eczema, allergic rhinitis, and 
asthma) associated with STH infection. 
There was a significant difference in mean total 
serum IgE levels between the helminthiasis and non-
KHOPLQWKLDVLVJURXSV,8P/YV,8
P/UHVSHFWLYHO\3 &KLOGUHQOLYLQJLQ67+
HQGHPLFDUHDVRIWHQKDYHWRWDO,J(OHYHOVLQH[FHVV
of ,8P/7KHSURGXFWLRQRIODUJHDPRXQWV
of polyclonal IgE during helminthiasis is thought to 
modulate immediate hypersensitivity reactions by 
inhibiting mast cell activity by saturation of the high 
affinity IgE receptor, also known as Fc epsilon RI
(FcERI), on mast cells and basophils. A pediatric 
VWXG\GHPRQVWUDWHGWKDW,J(OHYHOVUDQJHGIURP
,8P/LQFKLOGUHQZLWKPLOGA. lumbricoides
LQIHFWLRQ,8P/LQFKLOGUHQZLWK
chronic A .lumbricoidesLQIHFWLRQDQG,8P/
in children without A .lumbricoides infection.Study
on relationship between A. lumbricoides infection 
and atopic asthma in children from asthmatic 
families living in rural China showed IgE levels that 
UDQJHGIURPWR,8P/DQGWKHUHZDV
UHODWLRQVKLSEHWZHHQSRVLWLYHVWRROH[DPLQDWLRQVIRU
A. lumbricoides and total IgE levels.
Helminth antigens are potent inducers of IgE
production and can stimulate IgE responses in almost 
all individuals. Despite increased IgE level along 
ZLWKFRQWLQXRXVH[SRVXUHWRKHOPLQWKSDUDVLWHVWKH
role of IgE in an anti-helminth protective immune 
response is not fully understood.3HRSOHOLYLQJ
in STH-endemic areas tend to have high levels of 
SRO\FORQDO,J(GXHWRFKURQLFKHOPLQWKH[SRVXUH
It has been suggested that high levels of polyclonal 
IgE are a helminth defense mechanism against the 
effects of anti-parasite IgE. Nonspecific IgE may 
saturate FcERI receptors on basophils and mast 
cells, preventing antigen triggering of mast cell 
degranulation.
:HIRXQGWKDWFKLOGUHQLQWKHKHOPLQWKLDVLV
JURXSDQGFKLOGUHQLQWKHQRQKHOPLQWKLDVLV
group had asthma symptoms. As such, Chi square test 
revealed a significant positive association between 
67+LQIHFWLRQDQGDVWKPDV\PSWRPV3 $
Costa Rican study reported an association between 
sensitization to A. lumbricoides and asthma severity 
(airway hyperresponsiveness and hospitalization 
FDXVHGE\DVWKPD25 &,WR
3  Another study on school-aged children 
in Taipei reported a negative association between 
Enterobius infestation and asthma and rhinitis, which 
could in part be attributed to a protective effect 
of pinworm infestation on development of allergic 
symptoms.In addition, a study in rural China reported 
an association between A. lumbricoides infection and 
LQFUHDVHGULVNRIFKLOGKRRGDVWKPDDQGDWRS\25 
&,WR3A South Brazil 
VWXG\RQFKLOGUHQVKRZHGWKDWKHOPLQWKLQIHFWLRQ
can simultaneously induce airway-related symptoms 
and attenuate atopic disease.All STH parasites with 
a pulmonary phase of larval migration are capable of 
causing an asthma-like syndrome (Löeffler’s syndrome), 
that is characterized by breathlessness, cough, and 
eosinophilia. A study in Brazil on patients with high 
risk for intestinal helminth infection concluded that 
in patients with respiratory allergy and increased total 
serum IgE levels, the quantification of anti-ascaris 
IgE can be more useful and more insightful than 
SDUDVLWRORJLFDOVWRROH[DPLQDWLRQV
In our study, 36 children in the helminthiasis 
group and 35 children in the non-helminthiasis 
group had rhinitis symptoms. We found, however, 
no association between STH infection and rhinitis 
V\PSWRPV3 $TXHVWLRQQDLUHEDVHGVWXG\
on a pediatric population in Ecuador also reported 
QRVLJQLILFDQWUHODWLRQVKLSRIUKLQRFRQMXQFWLYLWLV
symptoms to A. lumbricoides infection.A cross-
sectional study in Taiwan demonstrated that children 
with pinworm infection before or during first grade 
of primary school had lower risk for rhinitis diagnosis 
during school period compared to children without 
pinworm infection.Nonetheless, questionnaire-Hendri Wijaya  et al: Total serum IgE levels in soil-transmitted helminth infected children 
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based studies for rhinitis symptoms in school-aged 
children could lead to mistakes in the classification 
of rhinitis symptoms. As such, in the future we 
need better epidemiological tools for more accurate 
identification.
:HIRXQGWKDWFKLOGUHQLQWKHKHOPLQWKLDVLV
JURXSDQGFKLOGUHQLQWKHQRQKHOPLQWKLDVLV
JURXSKDGHF]HPDDWRSLFGHUPDWLWLV3 EXW
no significant association between STH infection 
DQGUKLQLWLVV\PSWRPV3 $SRSXODWLRQ
EDVHGVWXG\RI(DVW*HUPDQFKLOGUHQUHYHDOHG
an inverse association between A. lumbricoides
infection and questionnaire-diagnosed eczema 
DGMXVWHG25 &,WR A study 
on primary school children in Cuba reported that 
recent A. lumbricoides infection provided protection 
against atopic dermatitis, but past infections of 
pinworm and hookworm were risk factors for allergic 
UKLQRFRQMXQFWLYLWLVDQGRUDWRSLFGHUPDWLWLV
Various results among studies pointed to some 
factors that may involved in preventing atopy, such as 
intensity of infection, frequency of infection, timing 
of infection, and the species involved. There is the 
possibility that single, short term, and mild infections 
have stimulation effects, while frequent and severe 
infection suppress allergen responses.
In conclusion, total serum IgE levels are higher 
in children with STH infection than in uninfected 
children. Soil-transmitted helminth infection is 
associated with increased asthma and eczema 
symptoms, but it is not associated with allergic 
rhinitis.
References
 .LUZDQ.$VDROX620ROOR\6)$ELRQD7&-DFNVRQ$/
+ROODQG&93DWWHUQVRIVRLOWUDQVPLWWHGKHOPLQWKLQIHFWLRQ
and impact of four-monthly albendazole treatments in 
preschool children from semi-urban communities in Nigeria: 
a double-blind placebo-controlled randomised trial. BMC
,QIHFW'LVGRL
 %URRNHU6&OHPHQWV$&%XQG\'$*OREDOHSLGHPLRORJ\
ecology and control of soil-transmitted helminth infections.
$GY3DUDVLWRO
3.  Bethony J, Brooker S, Albonico M, Geiger SM, Loukas 
A, Diemert D, et al. Soil-transmitted helminth infections: 
ascariasis, trichuriasis, and hookworm. Lancet.

 &RRSHU3-,QWHVWLQDOZRUPVDQGKXPDQDOOHUJ\3DUDVLWH
,PPXQRO
 +RWH]3-GH6LOYD1%URRNHU6%HWKRQ\-6RLOWUDQVPLWWHG
helminth infections: the nature, causes and burden of 
WKHFRQGLWLRQ,Q:RUNLQJ3DSHU1R'LVHDVH&RQWURO
3ULRULWLHV3URMHFW%HWKHVGD0DU\ODQG)RJDUW\,QWHUQDWLRQDO
&HQWHU1DWLRQDO,QVWLWXWHVRI+HDOWKS
 )LUPDQV\DK,*LQWLQJ6$/XELV0/XELV,=3DVDULEX6
/XELV&3 )DFWRUVDVVRFLDWHGZLWKWKHWUDQVPLVVLRQRIVRLO
WUDQVPLWWHGKHOPLQWKLDVLVDPRQJVFKRROFKLOGUHQ3DHGLDWU
,QGRQHV
 7MLWUD(3HQHOLWLDQSHQHOLWLDQ´6RLO7UDQVPLWWHG+HOPLQWKµ
GL,QGRQHVLD&HUPLQ'XQLD.HGRNWHUDQ
 /\QFK15+DJHO,$3DOHQTXH0('L3ULVFR0&(VFXGHUR
JE, Corao LA, et al. Relationship between helminthic 
infection and IgE response in atopic and nonatopic 
children in a tropical environment. J Allergy Clin Immunol. 

 6PLWV++(YHUWV%+DUWJHUV)&<D]GDQEDNKVK0&KURQLF
helminth infections protect against allergic diseases by active 
UHJXODWRU\SURFHVVHV&XUU$OOHUJ\$VWKPD5HS

 'ROG6+HLQULFK-:LFKPDQQ+(:MVW0$VFDULV-specific
IgE and allergic sensitization in a cohort of school children 
in the former East Germany. J Allergy Clin Immunol. 

 .DW]1&KDYHV$3HOOHJULQR-$VLPSOHGHYLFHIRU
quantitative stool thick-smear technique in schistosomiasis 
PDQVRQL5HY,QVW0HG7URS6mR3DXOR²
 0RQWUHVRU$&URPSWRQ':7+DOO$%XQG\'$3 
Savioli L. Guidelines for the evaluation of soil-transmitted 
helminthiasis and schistosomiasis at community level. A 
guide for managers of control programmes. Geneva: World 
+HDOWK2UJDQL]DWLRQSS²
 0RQWUHVRU$&URPSWRQ':7+DOO$%XQG\'$3 
Savioli L. Guidelines for the evaluation of soil-transmitted 
helminthiasis and schistosomiasis of community level. 
*HQHYD:RUOG+HDOWK2UJDQL]DWLRQS
 &RRSHU3-&DQLQWHVWLQDOKHOPLQWKLQIHFWLRQVJHRKHOPLWKV
DIIHFWWKHGHYHORSPHQWDQGH[SUHVVLRQRIDVWKPDDQGDOOHUJLF
GLVHDVH"&OLQ([S,PPXQRO
 5HLQD2UWL]06FKUHLEHU)%HQLWH]6%URQFDQR1&KLFR
ME, Vaca M,et al.Effects of chronic ascariasis and trichuriasis 
RQF\WRNLQHSURGXFWLRQDQGJHQHH[SUHVVLRQLQKXPDQEORRG
a cross-sectional study. 3/R61HJO7URS'LVH
GRLMRXUQDOSQWG
 3DOPHU/-&HOHGRQ-&:HLVV67:DQJ%)DQJ=;X;Hendri Wijaya  et al: Total serum IgE levels in soil-transmitted helminth infected children 
154Paediatr Indones, Vol. 54, No. 3, May 2014
Ascaris lumbricoides infection is associated with increased risk 
of childhood asthma and atopy in rural China. Am J Respir
Crit Care Med.
 &RRSHU3-$\UH*0DUWLQ&5L]]R-$3RQWH(9&UX]
AA. Geohelminth infections: a review of the role of IgE and 
assessment of potential risks of anti-IgE treatment. Allergy. 

 &RRSHU3-&KLFR0(5RGULJXHV/&2UGRQH]06WUDFKDQ
D, Griffin GE, et al. Reduced risk of atopy among school-age 
children infected with geohelminth parasites in a rural area of 
the tropics. J Allergy Clin ,PPXQRO
 +XQQLQJKDNH*06RWR4XLURV0($YLOD//\13 /LDQJ
C, Sylvia JS, et al. Sensitization to Ascaris lumbricoides and 
severity of childhood asthma in Costa Rica. J Allergy Clin 
,PPXQRO
 +XDQJ6/7VDL3)<HK<)1HJDWLYHDVVRFLDWLRQRIEnterobius
infestation with asthma and rhinitis in primary school 
FKLOGUHQLQ7DLSHL&OLQ([S$OOHUJ\
 3HUHLUD086O\3'3LWUH]30-RQHV0+(VFRXWR''LDV
AC, et al. Nonatopic asthma is associated with helminth 
infections and bronchiolitis in poor children. Eur Respir J. 

 0HGHLURV'6LOYD$55L]]R-$0RWWD0(2OLYHLUD)+
Sarinho ES. Total IgE level in respiratory allergy: study of 
SDWLHQWVDWKLJKULVNIRUKHOPLQWKLFLQIHFWLRQ-3HGLDWU5LR
-
 &RRSHU3-&KLFR0(%ODQG0*ULIILQ*(1XWPDQ7%
Allergic symptoms, atopy, and geohelminth infections 
in a rural area of Ecuador. Am J Respir Crit Care Med. 

 6FKlIHU70H\HU75LQJ-:LFKPDQQ+(+HLQULFK-:RUP
LQIHVWDWLRQDQGWKHQHJDWLYHDVVRFLDWLRQZLWKHF]HPDDWRSLF
QRQDWRSLFDQGDOOHUJLFVHQVLWL]DWLRQ$OOHUJ\

 :|UGHPDQQ0'LD]5-+HUHGLD/0&ROODGR0DGXUJD
$05XL](VSLQRVD$3UDGR5&et al. Association of atopy, 
DVWKPDDOOHUJLFUKLQRFRQMXQFWLYLWLVDWRSLFGHUPDWLWLVDQG
intestinal helminth infections in Cuban children. Trop Med
,QW+HDOWK
 +HOPE\++HOPLQWKVDQGRXULPPXQHV\VWHPIULHQGRUIRH"
3DUDVLWRO ,QW